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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN NPOT'PAMMBI YYEEHOUI

JACIHUILIMHBI EH.01 SJIEMEHTHI BLICIIE MATEMATUKHA

1.1. Mecro yuyeOHOH JUCHUIUIMHBI B CTPYKType OCHOBHOIi mpodeccuoHalbLHOii o0pa3oBa-
TeJbHOM nporpammel: qucuuiuinaa EH.01 DneMenTs! BeIicIel MaTeMaTUKK BXOJAUT B MaTeMaTH4e-
CKHI M OOIIHMI €CTECTBEHHOHAYYHBIN YICOHBIN ITUKII.

1.2. I_[e.m, U NIJTAHUPYEMBIC PE3YJbTATHI 0CBOCHUSN TUCHUIIJIMHBI:

Kon YMenus 3HaHuA IIpakTHuecKkuil OnbIT
I1K,
OK
OK 1- | - BBINOJHATH ONEpPAallMM HAJ | - OCHOBbI MaT€MaTUYeCKO- | - BBIOJIHEHUS Omeparui
9 MaTpULIAMHU M peIlaTh CHUCTE- | TO aHaJIW3a, JMHEMHOM ai- | HaJ MaTpULAMU U PELIECHUs
[IK Mbl JJUHEUHBIX YPABHEHHUIA; reOpbl W aHAIMTHYECKOW | CUCTEMbI JIMHEWHBIX YpaB-
1.2, - IpuMeHsITh MeTonbl audde- | reomerpuu; HEHU,
1.4, PEHLIMAIBHOTO M HHTErpajb- | - OCHOBBI JU((EepeHIu- | - MPUMEHEHUS  METOJ0B
2.2 HOT'O UCUUCIICHUS; QIBHOTO W MHTETpajbHOro | uddepeHnnanbHoro u mH-
- pemats U depeHuanbHble | HCUUCICHUS. TErpajbHOIO UCUUCIICHMS,
YpaBHEHHS. - pemenus auddepenu-
QJIbHBIX YPaBHEHUN
Kon HaumenoBanue 001X KOMIETEHIIUH
OK 1 [ToHuMaTh CyIIHOCTH U COLIMATIBHYIO 3HAUUMOCTh CBOEH Oyylieil mpogeccuu, MposBIIsATh
K HEll YCTOMYMBBINA HHTEPEC
OK 2 | Opranu3oBbIBaTh COOCTBEHHYIO JAEATEIHHOCTD, BRIOMPATH TUIIOBBIE METOJIBI M CITIOCOOBI
BBINOJIHEHUS TPO(EeCCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3 (PEKTUBHOCTh U KAYECTBO
OK 3 | [IpuHuMmaTh perieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTH 3@ HUX OTBET-
CTBEHHOCTb
OK 4 | OcymecTBasTh MOUCK U UCIIOJIb30BaHUE UHPOPMAIH, He00X01uMOoU 1t 3(hPeKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, TPOECCHOHATBHOTO M JMYHOCTHOT'O PA3BUTHSI.
OK 5 | Ucnonb3oBarh HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B IPOPECCHOHATbHON
JESTEIIBHOCTH
OK 6 | PabGortarp B KOJUIEKTHBE U KOMaHe, 3p(HEKTUBHO 00IIAaThCs ¢ KOJIEraMU, PYKOBOJCTBOM,
MOTPEOUTENIMU
OK 7 | Bpatb Ha ce0st OTBETCTBEHHOCTD 3a pabOTy WJICHOB KOMaH/Ibl (TIOAYMHEHHBIX ), 32 PE3YIlb-
TaT BBINOJIHEHUS 3aJJaHUI
OK 8 | CamMOCTOATENIBHO OMpEAENATh 3ajaui NPOPEeCCHOHATBHOIO M JIUYHOCTHOIO Pa3BUTHS, 3a-
HUMAaThCSl caM000pa30BaHUEM, OCO3HAHHO TUIAHUPOBATH NOBBIIIEHUE KBATH(PUKAIIUT
OK 9 | OpueHTHpOBaTHCS B YCIOBUSAX YaCTOM CMEHBI TEXHOJIOTHI B IPOPEeCCHOHATBHOM /1eATeNb-
HOCTH
Kon HaumenoBanue npodeccruoHanbHbIX KOMIETEHIUH
[IK Pa3pabarbiBaTh cXeMbl HUPPOBBIX YCTPONCTB HA OCHOBE MHTETPaJIbHBIX CXEM pa3HOM cTe-
1.2. TIE€HU UHTETpaIuu
[IK 1.4 | IIpoBOIUTE U3MEPEHHUSI TAPAMETPOB NMPOCKTUPYEMBIX YCTPONCTB M ONPEAEAThH MoKa3aTe-
JIY HaJIEKHOCTU
I1K 2.2 | IIpon3BOIUTH TECTHPOBAHUE, OTIPE/ICICHUE TTAPAMETPOB M OTIIAJAKY MHUKPOTPOIIECCOPHBIX




CUCTEM




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMILJIMHBI M BHABI Y4e0HO# padoThl

N Oo0bem B
Bun yueOHo# padboTbl
yacax

O0beM yueOHOI 1 CHUNTHHBI 230
B TOM YHCIIE:

TEOPETUIECKOe 00yIeHUE 86

MIPaKTUYECKHE 3aHATHUS 62
CamocTrosiTejibHAasi pa6oTa (B TOM 4K cjie KOHCYJIbTAIUN) 82

IIpome:kyTouHnas arrecrtauus B gopme:
- 3a4eTa,

- nn¢epeHIUPOBAHHOIO 324€TA;

- JIK3aMeHa.




2.2. TemaTnueckuii IJIaH U coep:kanue yueoHou aucuumimabl EH.01 DiieMeHTHI BbICHIeH MaTeMATHKH

Koabl koMneTeHuim,

O0bem
HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH B ¢dopmupoBanmnio Ko-
pa3iesioB U TeM o0yuarommxcst wacax | TOPPIX crnocodcTByer
3JIEMEHT NPOrpaMMbl
1 2 3
Copep:kaHue y4eOHOIro MaTepuaa
1. | OneMeHTHI BhICUIEH MaTEMAaTUKH, KaK Hayka, pojb U 3HAUYEHUE €€ B COBPEMEHHOM OK1
Beenenne. JKU3HU, CBSI3b C IPYTUMU JUCLHHUIIIIMHAMH. 2
2. | OcHOBHBIE pa3Aesbl JUCIUTUINHBL.
3. | TpeboBaHus, npenbsBiIsieMble K 00y4arOmUMCS.
Paszgea 1. DiieMeHTHI JMHEHHOM aJaredpbl 34
Coaep:xaHue yueOHOro MaTepuaJa
1. | Onpenenenue matpuiisl. JleiicTBUs Ha/l MAaTpUIIAMHU, UX CBOMCTBA.
2. | OmpenenuTenu BTOPOTO, TPETHETO U 0OOJiee BBICOKHX IOPSIKOB, BBIYMCICHUE H 4
Tema 1.1. CBOIICTBa ompeenuTeneil. OK 2, OK3, OK 6,
MaTpuusl u 3. | ObpaTHasi MaTpuIla, BEIYHCICHUE OOPATHOW MaTPHIIHI. OK7
onpeneautenu. | Illpakruueckoe 3ansaTue Nel. Onepanuu HaJ MaTpULIAMH. 2 K 1.2,14
IIpakTnueckoe 3ansaTre Ne2. BpiuncieHue onpeaennTenei. 2
IIpakTnueckoe 3ansaTue Ne3. Haxoxienue oOpaTHON MaTpuIlbL. 4
CamocrositesbHas pabora Nel. Beruncnenue onpenennTeneid MaTpUILIbL. 8
Conep:xaHue yueOHOro MaTepuaJa
1. | OgHOpO/IHBIE U HEOAHOPOIHBIE CUCTEMBI IMHEHHBIX YpaBHEHUH.
2. | Pemienue cucreM JTMHEHHBIX ypaBHEHUH 1o nipaBmry Kpamepa. 4
Tema 1.2. 3. | Pemenue cucrem J'II/IHGI:/IHI)IX ypaBHeHHIEI MaTPUYHBIM METOJIOM. OK 2, OK 3, OK 6,
CHCTeMbE T eii 4. | Pemenue cucreM JUHEHHBIX YpaBHEHUI METOJOM Favycca. _ OK 7
. | lIpakTuyeckoe 3ansitue Ned. Perienue cucteM JMHEMHBIX yYpaBHEHUH MO MpPaBUITY
HBIX YPABHCHHH. 2 [K12,1.4
Kpamepa u MaTpu4HBIM METOJOM.
IIpakTnueckoe 3ansaTue NeS. Pemenue cucreM JTMHEHHBIX anreOpanyecKux ypaBHEHHM 5
MeronoM ["aycca.
CamocrositesibHas padora Ne2. PenieHue CUCTEM JIMHEVMHBIX YPAaBHEHMIA. 6




Paszgea 2. JjieMeHThl AaHAJINTHYECKOI TeOMeTPHH

26

Coaep:xaHue y4eOHOIro MaTepuaJia

1. | Onpenenenue BeKTOpa, KOOPAUHATHI BEKTOPA.
Tema 2.1. 2. | Oneparuu Ha/l BEKTOPaMH, CBOMCTBA BEKTOPOB 4
OK2,0K 3,0K4
Bekrtopbl. One- | 3. | Yron Mexy BEKTOpamMu ’ K 1’2 14
panuu Hajx Bek- | 4. | CkansspHOE MPOM3BEICHUE BEKTOPOB B
TOPaMHM. IIpakTnueckoe 3ansaTHe Ne6. [leiicTBus HaJ BeKTOpaMu. Beruncienue Moayss U cka- 2
JISIPHOT'O MTPOU3BEICHHUS.
CamocrositesbHas pabora Ne3. Bekropsl. KoopinHaTel BEKTOPOB. 4
Coaep:xanue y4eOHOIro MaTepHuaJia
1. | YpaBHeHue npsMoil Ha MJIOCKOCTU: KAaHOHMYECKOE, apaMEeTPHUUECKOE, BEKTOPHOE,
C YIJIOBBIM KO3 puiieHTom.
2. | YpaBHeHUE NPsIMOH, MPOXOIAIIEH uepes JBe JaHHbIE TOUKH.
Tena 2.2 3. | CocTaBneHne ypaBHeHUN NPSMBIX. 6
TpsiMas Ha noc- g ;;g;‘f: );(fgpiiZﬁgfﬁiﬁlﬁp};ﬂ;ﬁioC::ﬁnnc runepOoia, mapabosa OK 2, OK 3, OK 4
koctu. Kpusbie . — 2 2 : - [IK 12,14
BTOPOro MOPAIKA. 6. COCTaIEJIeHI/Ie YpaBHEHUH KPHUBBIX BTOPOrO IMOpsAAKa M H300pakeHHEe Ha KOOPIH-
HAaTHOW IUIOCKOCTH.
IIpakTnyeckoe 3ansaTne Ne7. CocTaBiieHue ypaBHEHUH NPSMBIX, UX TOCTPOCHHUE. 2
IIpakTnueckoe 3ansaTne Ne8. CocraBieHre ypaBHEHHI KPUBBIX BTOPOIrO MOpSJKa, UX 5
IIOCTPOEHHE.
CamocrositesibHas pabora Ne4. KpuBbie BTOporo nopsiaxa. 6
Pa3nes 3. OcHOBbI MaTEeMATHYECKOI0 AHAJIH3A 20
Coaep:xanue yueOHOro MaTepHaJia
YucnoBsle 1OCIEN0BATEIbHOCTH. MOHOTOHHBIE, OTPAaHMUYEHHBIE T1OCIIEI0BATENbHO-
Tema 3.1. CTH.
Teopus npene- IIpenen mocnenoBaTeIbHOCTH. 6 OK 2,0K3,0K 4

JoB. HenpepbiB-
HOCTb.

BeckoHeuHO Maible 1 0€CKOHEYHO OOJIbIINe MOCICAOBATCIBbHOCTHU, UX CBOICTBA.

[Tpenen pynkmuu. CpoiicTBa npenena GyHKnu. PackppiTe HEOnpe1eIeHHOCTEH.

Teopewmsl 0 ipenenax. [lepBbiii 1 BTOpOW 3aMeyaTeIbHbIC MPEIEIbI.

SRR I

HenpepbIBHOCTh PYHKITHH.

[K12,1.4




7. | OMHOCTOPOHHHME MPEEIbI.

8 | Touku pa3peiBa, UX KiaccHpUKaIUs.

IpakTnyeckoe 3ansaTue Ne9.BoiunciieHue npeaeaoB ¢ MOMOIIBI0 3aMeYaTeIbHbIX Mpe-

. 2
JIeJIOB, PACKPBITUE HEOTIPEICIIEHHOCTEH.
CamocrosiTtesibHas padora NeS. Teopus npenemnos. 10
IIpomeskyTounas arrecrauus B gopme 3a4yera 2
Pa3nes 3. OcHOBBI MaTeMATHYECKOI0 AHAJIH3A 46
Coaep:kanue yueOHOIro MaTepHaJa
Tema 3.1. 1 OpI[HOCTOp}(’)HHI/Ie npeﬂenmp -
Teopust nmpefe- : : OK 2,0K 3,0K 4
2. | Touku pa3pbiBa, X KjIacCU(pUKAIHU.
JoB. HenpepbiB- K 1.2,14
HOCTE IIpakTuyeckoe 3ansaTue Nel(.BoruncieHre OAHOCTOPOHHHUX MPEENIOB, KilacCH(HUKa- 4
' sl TOYEK Pa3phIBA.
Coaep:xanue yue0HOro MaTepHaJia
1. | Onpenenenue npon3BoAHON QYHKIMH.
2. | Obmee npasuino quddepeHIpoBaHUS.
3. | Ilpon3BogHBIE OCHOBHBIX 2JI€MEHTAPHBIX (DYHKITHIA.
4. | OcHoBHBIE npaBmiia U HepeHINPOBAHHS.
T 12 5. | duddepenumpyemocts pyHKIMH, 1updepeHman GyHKIUH.
i ([)e(;)m - 6. | IIponsBogHas CIOXHOW (HYHKIIHH. 12
uddepenun-
. OM3BOJIHBIE U AU depeHIInanbl BHICIIUX TOPSIIKOB.
aJIbHOE MCUHCJIe- D A A hepern PR OK2, OK 4, OK 5,
8. | IlpaBmo Jlomwuras.
HUE PYHKIUIH 071- 9. | Bo3pacranue u yObiBaHuEe QYHKIUN.DKCTpeMyM (QYHKIUU OK8
HOii aeiicTBH- : P A YHIKIUH, JRCTPCMYM OYHKIIH. MK1.2, 1.4, 2.2
N 10. | Beimykible pyHKIMHU, TOYKH Tieperunoa.
TeJILHOH mepe-
N 11. | AcuMnTOTHI.
MEHHOI.
12. | IlonHoe uccnenoBanue GyHKIUU.
IpakTuyeckoe 3ansaTue Nell.Boeruncienue npou3BoAHBIX (GYHKIMHA 11O OMPEIEICHUIO 5
IIPOU3BOAHOM.
IIpakTuyeckoe 3ansaTue Nel2.Briuncienre npou3BOJHBIX 3JIEMEHTAPHBIX QYHKITHI. 2
IIpakTnyeckoe 3ansiTue Nel3.BeruncieHre npon3BOIHBIX CIOXKHBIX (DYHKIIMH. 2
IIpakTnyeckoe 3ansitue Nel4.Boiuncienue npousBOIHBIX U nuddepeHnaioB Bbic- 2




UX IMMOPAJIKOB.

IIpakTnyeckoe 3anstue NelS.IlonmHoe uccnenosanue ¢pynknun. Iloctpoenue rpadu-

N 4
KOB (DYHKITHH.
CamocrosiTeibHasi padora Ne6. /[uddepennmanbHoe ucyucieHre (QyHKIMH OJHOM 10
JEHCTBUTENLHOM EPEMEHHOM.
Copaepxxanue yueOHOIo MaTepuaJa
Tema 3.3. 1. | HeonpeneneHnHblit mHTErpaj, ero CBoMcTBa. Tabauiia OCHOBHBIX HHTEIPAJIOB.
HNuTerpaiabHoe 2 MeToapl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE HWHTEIPUPOBAHUE, METOJ 3aMEHbI 4
HCUYHCIEeHHnE " | HIepeMEHHBIX. OK2,0K4,0K9
¢yukuuu ognoii | 3. | MHTEerpupoBaHue mo 4actsm. [IK1.2,1.4,2.2
AeiicTBUTENbHOM | 4. | HTerpupoBanue pallMoOHAIBbHBIX U UPPALMOHATBHBIX (DYHKIIHH.
nepeMeHHON. IIpakTuyeckoe 3ansitue Nel6. MHTerpupoBanue 3aMeHON NEPEMEHHOM U IO YacTsAM B 2
HEOIIpeIeJIECHHOM HHTEerpalle.
IIpomeskyTouyHas arrecTtauus B popme 1uddepeHpOBaHHOIO 3a4eTa 2
Pa3zngen 3. OcHOBBI MATEMATHYECKOT'0 AHAJIHN3A 84
Conep:xanue yueOHOT0 MaTepHaJia
1. | OnpeneneHHbI HHTETpa, €ro CBOMCTBA.
2. | OcHoBHas (hopMysa HHTETPAITLHOTO UCUUCIICHHUSL.
Tema 3.3. 3. | MHTerpupoBaHue 3aMeHON MEPEMEHHOM U 10 YacTsIM B ONPe/Ie]IEeHHOM HHTErpase. 4
Wnterpanbuoe 4 | [TpunoskeHns onpenescHHOTO HHTErpaia B TeOMETPUIL
HeHHCIeHHE 5 | HecoOcTBeHHEIC MHTErpaIbl C GECKOHEUHBIMM IIPEACHAMH HHTCTPHPOBAHHS 1 OT OK 2,0K 4, 0K 9
(])):chmm oaHoi " | HeorpaHMYEHHBIX QYHKIHA. [1K1.2,1.4,2.2
ACUCTBUTEALHOM | 1113 THueckoe 3ansaTHe Nel7. BerunciieHue onpe/ieleHHbIX HHTETPANIOB. 2
TIEPEMCHHOM. IIpakTnyeckoe 3ansiTue Nel8. Boruncnenue miomaneit puryp ¢ noMoIsko onpee- 2
JICHHBIX UHTErPaJIoB.
CamocrositenbHas padora Ne7. HecoOCcTBEHHbIE HHTETPAIBI. 6
Tema 3.4. Copepxanue yueOHOro MaTepuasa
JAnddepenuu- 1. | ®yHKIMM HECKOJIBKUX AEHCTBUTEIbHBIX MIEPEMEHHBIX. OK?2. OK 4.0K 5
aJIbHOE HCYHCIe- ITpenen u HempepbIBHOCTh (PYHKIIMU HECKOJIBKHX IMEPEMEHHBIX. 8 : ;

HHMe (PYHKIUH He-
CKOJILKHX JIeH-

2
3. | YactHbIe pon3BOIHBIC (PYHKIINU HECKOIBKHX JICHCTBUTEIBHBIX TIEPEMEHHBIX.
4. | AudpdepenunpyeMocTb GYHKIINHA HECKOIBKUX MEPEMEHHBIX.

K 1.4,2.2

10




CTBUTEJIBHBIX Ie-
PEeMEHHBIX.

5. ‘ [TpousBoaubIe U MU GEpEeHITHATBI BBICIIUX MOPSIKOB.

IIpakTnyeckoe 3ansitue Nel9. Haxoxxnenuwe o0nacTé OmpenesieHUs] W BBIUMCIICHUE
YACTHBIX 3HAUYCHHUH 111 (YHKIUU HECKOJIBKUX IEPEMEHHBIX.

IpakTuyeckoe 3ansaTue Ne2(. Brruncienne 4acTHBIX MPOU3BOAHBIX U AU QEpeHIna-
J10B (PYHKIIHUN HECKOJIBKUX MEPEMEHHBIX.

CamocrosiTeibHasi padora Ne8. YacTtHeie Mpon3BOAHBIE (DYHKIIMHM HECKOJIBKUX JICH-
CTBHUTEJIbHBIX IEPEMEHHBIX.

Tema 3.5.
HNuTerpaabHoe
HCYHCIeHHE
(pysHkuum He-
CKOJILKHX J1eH-
CTBHTEJbHBIX ITe-
pPeMeHHBbIX.

Coaep:xanue yueOHOTo MaTepHaJia

JIBOMHBIE MHTETPAJIBI.

CBolicTBa IBOMHBIX HHTEIPAJIOB.

IIoBTOpHBIE HHTETPAJIBIL.

CBe,Z[eHI/Ie JIBOMHBIX HWHTCI'PAJIOB K ITIOBTOPHBIM B CJIy4ac obnacreii 1 u 2 Tuma.

gk~ wIN e

[IpunokeHns IBOWHBIX HHTETPAJIOB.

IpakTnyeckue 3ansiTus Ne21

1. ‘ Brruucnenue IIOBTOPHBIX U JBOMHBIX HHTCI'PAJIOB.

CamocrosiTeibHas paGora Ne9

1. ‘ Brraucnenue I[BOfIHBIX HHTCT'PAJIOB.

OK6, OK 7
K 1.2

Tema 3.6.
OObLIKHOBEHHDBIE
auddepeHuuanb-
Hble YPABHEHHUSI.

Coaep:xanue yueOHOT0 MaTepHaJia

Omnpenenenne 0ObIKHOBEHHBIX AU depeHInanbHbIX YpaBHEHUH.

O611ee 1 yacTHOE pereHus: AMPPepeHnanbHbIX YPaBHEHUH.

ypaBHeHI/IH C pasAaCIICHHBIMU W pa3ACIAOIINMHACA ICPCMCHHBIMHU.

OI[HOpO,I[HLIC YpaBHCHUS IICPBOI0 IOpsAAKA.

YPaBHeHI/ISI, MPUBOAATIHECA K OAHOPOJAHBIM.

JInHeiinbie OIHOPOJHBIC U HCOAHOPOAHBIC YPABHCHU IICPBOI'0 TOPSAAKA.

Juddepennnanbable ypaBHEHUS! BTOPOTO MOPsIJIKA.

o N OMwNE

JInHeiinbie OIHOPOJHBIC YPABHCHH BTOPOI'O NOpAAKA C ITOCTOAHHBIMU KOBCI)(I)I/IL[I/I-
CHTaMMU.

JIuHeltHbIe HEOJHOPOAHBIE YPaBHEHUS BTOPOTO MOPsIKA C TOCTOSHHBIMU KO3 Pu-
[[UEHTaMH.

10.

Jnddepennnanbable ypaBHEHUS, JONYCKAIONINE MOHIKEHNE CTETIEHEH.

IIpakTnyeckoe 3ansaTue Ne22. Pemenue auddepeHnnanbHbIX ypaBHEHUH IEPBOTO T0-

OKS, OK 6, OK 7
K 1.2,14,2.2

11




psZiKa C pa3lesAOIUMKCSA TEPEMEHHBIMU; OJAHOPOIHBIX AU(QepeHInanbHbIX YpaBHe-
HUI IEPBOT0 MOPSIKA ¥ JTMHEUHBIX MU (DEpeHIINATbHBIX YPaBHEHUN IEPBOTO MOPSIKA.

IIpakTudeckoe 3ansitue Ne23. PereHue TUHEHHBIX OAHOPOIHBIX AU depeHIInanbHbIX

ypaBHEHHI BTOPOTO MOPSIIKA C TOCTOSHHBIMU KO3 (DUITMEHTaMU. 2
CamocrositeibHasi padora Nel(. Pemenne nuddepeHnnanbHbIX ypaBHEHHH. 6
Conep:kanue y4eOHOT0 MaTepHuaJia
1. | Onpenenenus YMCI0BOrO Psiia, CyMMBI psijia, ocTaTka pajga. CBoilcTBa psaoB.
2. | HeoOxoauMmpblil pU3HAK CXOAMMOCTH Psilia.
3. | Ilpu3naku cpaBHEHHS MOJOXKHUTEIbHBIX PSJIOB.
4, | Ilpu3nak JlamamoGepa.
5. | PaguxanbHblil 1 MHTErpanbHbIi npu3Hak Komu.
6. | 3Hakouepexyrommecs psibl. 6
7. | Ilpuznak cxonumoctu JleiOHuIa.
Tema 3.7. 8. | AGCONIOTHAS U YCIIOBHASI CXOJMMOCTh 3HAKOIIEPEMEHHOTO Psijia. OK4, OK 5
Teopus psigos. | 9. | Crenennsbie psiabl. CBOMCTBA CTCICHHbIX PSJIOB. MK 1.4,2.2

10. | Psagser Teitmopa u MakiopeHa.
11. | Pa3znosxenue sneMeHTapHbIX QYHKIUI B psI.
12. | Pagst @ypoe.
IIpakTnyeckoe 3ansitue Ne24. HaxoxxaeHue cyMMbl psiaa o onpeaeneHuto. Mecneno- 2
BaHUE CXOAMMOCTH MOJOKHUTEIbHBIX PSJIOB.
IIpakTnyeckoe 3ansitue Ne25. MccnenoBanue cXoIMMOCTH 3HAKOYEPEAYIOLIUXCS Psi- 2
JoB. MccnenoBanye 4nucIoOBBIX PsOB Ha aOCOTIOTHYIO U YCIOBHYIO CXOJJUMOCTbD.
CamocrosiTeibHasi padota Nell. Pasnoskenue QyHKIMIA B CTETIEHHBIE PAIbI. 6

Pa3nes 4. OCHOBBI TeOpPHH KOMILICKCHBIX YHCEJI 18
Coaep:xanue yue0HOro MaTepuaJia

KO?I?[NJI:;I‘:;}{.LIG 1. OHPGHGHGHHG KOMILUIEKCHOTO YHCIia B alre0pandeckoi q)oPMe. OK 1, OK 2, OK3

2. | JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIIaMU B anrebpandeckoii opme. 4

4yHcia B ajredpa- [IK'1.2,1.4,2.2

waeckoii dopme. 3. | I'eomeTpuyeckoe n300pakeHne KOMIIEKCHOT'O HHCIIa.
4. | Pemenne anreOpandeckux ypaBHEHUH.
Tema 4.2. Conep:xanue yueOHOTo MaTepuaJia 4
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KoMniekcHblIe

Tpuronomerpuyeckas ¢popma KoMmIiekcHOro yucia. [lepexon ot anredpanyeckoit

4yHCIa B TPUIO- L (OpMBI K TPUTOHOMETPUIECKOM U 00PATHO.
HOMeTpHu4Yeckoi u | 2. | JlelicTBUS HaJl KOMILUIEKCHBIMU YHCJIAMHU B TPUTOHOMETpHUYECKOU hopme.
nokasareabHon | 3. | [lokasaTenbHas popMa KOMIUICKCHOTo 4yncia. ToxaecTBo Diiepa.
¢dopmax. 4. | JleiicTBUsI HaJ KOMILUIEKCHBIMH YHCJIAMH B MTOKa3aTeiabHOU (opMme.
IIpakTHyeckoe 3ansiTue Ne26. /[eiicTBUS HaJ KOMIUIEKCHBIMU YMCIaMH B TPUTOHOMET- 5
pHYECKOH U MOoKa3aTelbHON Qopmax.
IIpakTnyeckoe 3anaTue Ne27. [lepexoxn ot anredpandeckoil GOpMbI K TOKa3aTEIbHOM 5
U TPUTOHOMETPUYECKON, M 00paTHO.
CamocrositesnbHas padora Nel2. [leiicTBUs HaJl KOMIUIEKCHBIMU YUCIaMHU. 6
IIpomeskyTouyHas arrecTanus B popme IK3aMeHa
Bceero: 230
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3. YCJIOBUS PEAJIM3AILIMU TPOTPAMMBI YYEFHON JUCITATLIAHBI

B nensx peannzanyyu KOMIIETEHTHOCTHOIO IMOAXOJAa Ipu M3ydeHuM aucuuiuinabl EH.01
OJeMeHTH! BbICIIEH MAaTeMaTUKHU UCIOJIb3YIOTCS AKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEACHUS
3aHATHUI: TPYNIIOBBIE JUCKYCCHH, METOJ IIPOEKTOB, «MO3TOBOM IITYpPM», CEMUHAPBI-TUAIIOTH, pabo-
Ta B MaJbIX IPyMNIax, MyJIbTUMEIHA-IIPE3CHTALIH.

[TpumeHenne Ha yueOHOM 3aHATUU MHTEPAKTUBHBIX (POpPM pabOTHI, CTUMYIHPYET MO3HABA-
TEJIbHYI0O MOTHBALIMIO O0YYaroLIUXCs, IOMOraeT MoAJepKaTh MOTHBALMIO OOydarouuxcs K MOy-
YEHWUIO 3HAHUM, HAJIa)KMBAaHUIO MO3UTUBHBIX MEXJIUYHOCTHBIX OTHOIICHUMH, IOMOTaeT yCTAHOBIIE-
HUIO Jo0poxkenarenbHO atMocdepbl. MHunMupoBaHue U moafep:kka HCCIeAOBAaTENbCKOW aes-
TEJILHOCTU OOYYaIOUINXCS B PaMKax peau3alliid UMH UHIMBUAYAIBHBIX U TPYNIIOBBIX HCCIIEOBA-
TEJIbCKUX MPOEKTOB, JAa€T BO3MOKHOCTh MPHUOOPECTH HABBIK CAaMOCTOSTENILHOIO pelleHus npoodie-
MBI, HaBbIK T€HEPUPOBaHUS U OPOPMIIEHUS COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEILHOTO OTHOLLIEHUS
K 9Y)KMM HJIeM, HaBbIK IyOJIMYHOTO BBICTYIUIEHUS Iepej ayJUuTOpUei, apryMEHTUPOBAHUS U OT-
CTauBaHUS CBOEH TOUKU 3PEHUSL.

JU1sl TO3UTHBHOIO BOCHPUATHS 00y4aroIMMUCs TpeOOBaHUI MperogaBaTes, MPUBICYEHUS
UX BHHUMaHUS K 0OCY)XTaeMOH Ha 3aHATHH MH(POPMALUH, aKTHBH3AIMHA WX MO3HABATEIBHOU Jesi-
TEJIbHOCTU Ha y4YeOHBIX 3aHATHUAX MEXIYy IpernojaBaTeieM U O0y4arolUMHCS yCTaHaBIMBAIOTCA
JIOBEPUTENIbHBIE OTHOLLICHUS.

Ha yyeOHOM 3aHsTHN COOMIIOAIOTCS OOIIENPUHATHIC HOPMBI [TOBEJICHHS], TpaBuiia OOIIEHUS
CO CTaplIMMH (IIpernojaBaTesieM) U CBEPCTHUKAMU (00y4aroIUMUCS), IPUHIUIBI y4eOHON AHUCLIU-
IUIMHBI U CAMOOPraHU3alHH.

3.1. TpeOoBaHusl K MUHUMAJIbHOMY MAaTepHaJIbHO-TeXHHYECKOMY 00ecle4eHn 0

Peanuzanus nmporpamMMbl yueOHOW AUCIHUIUIMHBI 0OecrieueHa KabuHeToM MaTeMaTHdecKux
JUCLHUIUIMH JUIS TIPOBEJCHUS NMPAKTUUECKUX 3aHATUN M AUCHUIUIMHAPHOW MOJTOTOBKH, OCHAIIIEH-
HBIM CJIETYIOIITUM 000PY/I0BAHUEM:

IlepeyeHb y4eOHO - HATVISIAHBIX TOCOOMIA:

Pa3narounsblil Matepual, KOMIUIEKT TaOJIUL, MPe3eHTalUH.

OcHaneHHOCTh 000pyI0BAHHEM:

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

— aBTOMaTu3MpoBaHHOe pabouee MecTo mnpenonasarens (mpoueccop IntelCorei73,3Ghz,
16 GbRAM, 120GbSSD, 2 TbHDD, LED 24”, LCD 17”) ¢ noctynom k cetu HTepHET;

— npunrep HPLaserjetPro 400;

— npoekrop (PanasonicPT-LB60NTE);

— oakpaH (ProkolorDiffusion-ScreenD2);

— akycruueckas cuctema Genius SP-HF2000X;

yueOHasi MeOellb: CTOJIbI, CTY/bs, JOCKAa MEJIOBas.

IIporpammHoe o0ecnieueHue:

Microsoft Windows (morosop Ne 7810 ot 14.09.2021 no 30.11.2022), Microsoft Office Pro-
fessional Plus (morosop Ne 7810 ot 14.09.2021 no 30.11.2022), Zoom (GecruiaTHasi BEpCusi) — CBO-
6oaH0-pacnpoctpansemoe 110
3.2. HudopmanuoHHOE o0ecnedyeHre peau3aluiu NPporpaMmal

Jlnst peanu3anuy IporpaMMbl yueOHOH TUCIUITITMHBI OMOIMOTEUHbIH (HOHT UMEET TevaTHbIe
1 nHOOPMAITMOHHBIEC PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHHUKH

1. boromonoB, H. B. Maremaruka : y4eOHUK JUIsi CpeaHEro MpodeccHOHATLHOTO
obpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3n., nepepad. u gon. — Mocksa :
WznarensctBo IOpaiit, 2022. — 401 c. — (Ilpodeccuonansaoe obpasosanue). — ISBN 978-5-



534-07878-7. — Tekcr : anexkrponHbll // ObpazoBarenbHas iargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/469433 (nata oopamenus: 09.06.2022).

2. XpunyHoBa, M. b. Beiciiass marematuka : y4eOHHK M IPAKTUKYM JJI CPEIHEro
npodeccuoraibHOro obpaszoBanust / M. b. XpunyHoBa [u ap.] ; moxa obmei penakmueit M. b.

XpunynoBoii, . WU. Llpranok. — MockBa : M3marensctBo IOpaiit, 2022. — 472 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01497-6. — Tekct : 3IEKTPOHHBIA //
OOpasoBarenpHast mnargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/471507 (mara

obpamienus: 09.06.2022).

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH:
1. bByrpos, i. C. Beicmias matemaruka B 3 1. T. 2. DneMeHTsl TUHEHHOM anreOpbl U aHa-

JUTHYECKON reomerpuu : yuyeOHUK mis By3oB/ . C. byrpos, C. M. Hukonbckuii. — 7-¢ usn.,
crep. — Mocksa: HzmarensctBo [Opaiit, 2020. — 281l c.— (Boiciiee oOpa3oBaHuE). —
ISBN 978-5-534-03009-9. — Tekct : osnektponnsid // OBC HOpaiitr [caiit]. — URL:

https://urait.ru/bcode/449950 (nara obpamenus: 09.06.2022).

2. Maremaruka. [Ipaktukym : yueOHOe mocoOue Aiisi cpeHero npoheccuoHansHOro oopa-
3oBanus / O. B. Tarapaukos [u ap.] ; mox obmeii pexakmueit O. B. TarapaukoBa. — Mocksa : 13-
natensctBO FOpaiit, 2022. — 285 ¢. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
03146-1. — Tekct : snekrponHbld // OOpa3oBarenpHas Tuiardgopma lOpaiit [caiit]. — URL:
https://urait.ru/bcode/470068 (nata oopamenus: 09.06.2022).

3. DneMeHTHI BBICIIEH MaTEeMaTHKU: METOJMYECKUE YKA3aHUS 110 BHITOJIHEHHIO CAMOCTOS-
TeNbHBIX paboT /i oOyyaromuxcs no cnenuanbHocTaM 09.02.01 KoMibioTepHbIe CUCTEMBI U KOM-
riekchl, 09.02.03 IIporpamMupoBanue B KOMIbIOTepHBIX cucteMax, 09.02.04 MudopmanuonHsie
cucremsl (o otpacisam)/ TUY; coct. T.A. IlerpoBa.— Tromens: TNV, 2020.— 48 c. — TekcT: Hemno-
CPEICTBEHHBIM.

3. DNeMeHTHI BBICIIEH MaTeMaTHKH: METOJMYECKUE YKAa3aHHS IO BBITOJHEHHUIO MPAaKTHYE-
CKUX pabot it oOyyatomuxcs o cnenuanbHoctd 09.02.01 KoMnbroTepHbIE CHCTEMBI KOMIIEKCHI.
Yacte 1/ TUY; coct. T.A. [lerpoBa.— Tromenn: TNV, 2020.— 32 c. — TekcT: HEMOCPEICTBEHHBIH.

4. DneMeHThI BhICIIEH MaTeMaTHKW: METOAMYECKHUE YKa3aHHs IO BBIIOJHEHHUIO MpaKTUYe-
CKHX pabot st ooyvarontuxcs o cneruaibHoct 09.02.01 KomnbroTepHbie CHCTEMBI KOMIUIEKCHI.
Yacte 2/ TUY; coct. T.A. IletpoBa.— Tromens: TV, 2020.— 32 c. — TekcT: HEMOCPEACTBEHHBIH.

5. DreMeHTHI BBICIIEH MaTEeMAaTHKU: METOJAWYECKUE YKA3aHUS 1O BBIOJHEHUIO MpaKTUYe-
CKHX pabot st ooyvarontuxcs no cneruaibHoct 09.02.01 KomnbroTepHbie CHCTEMBI KOMIUIEKCHI.
Yacts 3/ TUY; coct. T.A. IlerpoBa.— Tromenns: TUY, 2020.— 32 ¢. — TekcT: HEMOCPEACTBEHHBIN.

6. https://eduherald.ru/ru/article/view?id=14142 — >xypuan «MeXIyHapOIHBIH CTyAeHYe-
CKMI1 HAyYHBI BECTHUK.

7. https://e.lanbook.com/journal/issue/311164 - xypuan «Hayka u mkomay.

8. https://elibrary.ru/title_about.asp?id=7311 — xxypHan «Anredpa u JIOTHKaAY.

3.2.3 IIpodeccuonanbHbie 6a3bl JAHHBIX:

1. http://www.mathnet.ru/index.phtml/?option_lang=rus - Math-Net.Ru : O6mepoccuiickuii
MaTeMaTUYECKU MopTal.

2. http://window.edu.ru/ - Enunoe okHO 1ocTyna k 00pa3oBaTelbHBIM pecypcam

3. https://math.ru/lib/ - Math.ru/lib

3.2.4 UnudopMaumoHHbIE PeCypPChI:

1. http://www.rsl.ru/ - Poccuiickas rocynapcTBeHHasi OMOIHOTEKA.

2. www.edu.ru — Poccuiickoe obpa3oBanue ¢enepaabHbIil MOPTaL.

3. http://www.ict.edu.ru - MadopmaiimoHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B 00pa30Ba-
HUH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOI

JTACIHATITAHBI

Pe3yabTarnl 00yyeHus
(3HaHUS, yMEHUS, IPAK-
THYECKHIl ONbIT)

Kpurepun oneHku

MeTtoabl OLICHKH

3nanus:

- OCHOBBI MaTeMaTHYCCKO-
ro aHanu3a, JUHEHHOHN aj-
reOpbl ¥ aHAIUTHYECKOU
reOMETpUH;

OK 2, OK3, OK 6, OK 7,
I[IK12,14

- HOHSTHUS MaTPULBI, ONPEACIUTEII,
BHJIbI MaTpPULI;

- OINpEACIICHUE CHUCTEMBI JIMHEWHBIX
YpaBHEHUU;

- IIEPEUNCIICHHE IOCIIEN0BATEIbHO-
CTU JACUCTBUU IIPU PELICHUU CUCTEM
JTUHEHHBIX YPaBHEHH METOJIOM 00-
paTHOW MaTpulbl, 1O (opmynam
Kpamepa, metonom I"aycca;

- [IOHATHE BEKTOPA;

- (QopMyIupOBKa oOmNpeAeNeHUH u
IIEPEUYMCIICHHE CBOMCTB CKaJISPHOIO,

[IpakTrueckue 3anstust Nel-
7
CamocrosiTenbHas
Nel-4

TectNe 1-4
YceTHBI onpoc
TectupoBanue
HaxonurenbHoe oLieHMBa-
HUe (PEUTHHT)

pabora

BEKTOPHOTO u CMEIIaHHOTO
IIPOU3BEICHUS BEKTOPOB -
BBIIIOJIHEHUE NEUCTBUN Hang
BEKTOpaMH;
- HaXO0XJICHHE CKaJISIPHOTO,
BEKTOPHOI'O u CMEIIIaHHOT O
ITPOU3BENCHUS BEKTOPOB
- OCHOBBl nupdepenuu- | - (dhopMynupoBKa npasui | [Ipaktuueckue 3ansatust Ne§-
QIBHOTO U MHTErPalbHOrO | TuddepeHpoBaHus u |23
HCYMCIICHUS. MIEpPEYUCIICHNE npousBoaHbIX | CaMocTosiTenbHas — paboTa
OK2, OK 4,0K 5, OCHOBHBIX JIEMEHTapHbIX QyHKIMH, | Ne 5-11
[IK 1.4,2.2 - MIEPEYHCIICHHE tabnnynbix | Tect Ne 5-11
UHTETpajoB, (opMyIMpoBKa mpaBuil | TecTupoBaHHe
WHTETPUPOBAHUS; HakonurenbHoe  oleHuBa-
- (hopMyITUpPOBKa OTpeNeICHUN U TO- | HUe (PEHTHHT)
HATUNA TEOPHUH PsIOB [IpakTnueckue 3aHATHS
- OTIpeJIelIeHNe KOMIUIEKCHOTO Jucia, | Ne25-27
TE€OMETPUUYECKOE npencrasienue | CamocrostenbHas — paboTa
KOMIUIEKCHBIX —4Hcen, anredpande- | Nel2
CKas, TpUroOHOMeTpuueckas M moka- | Tect Nel2
3arenbHas (HOpPMbI KOMIUJIEKCHBIX YH-
celn
Ymenus:
- BBINOJHATH ONEpalyu | -  BbeIMONHeHHe  JeiictBuit  Haxa | [Ipaktuueckue 3anstus Nel-
Ha/l MaTPHUIIaMU W peIaTh | MaTPHUIIAMH, BBIUHCJIEHHE | 5
CHCTEMBI JIMHEHHBIX ypaB- | OIpeenuTencii; CamocrosrenbHas  paboTa
HEHUH; - pellieHHe CHCTEeM IHHEHHBbIX ypas- | Nel, 2
OK 2, 0K 3, OK 4, HeHmii MeTonoM obparHoi Marpuul, | Tect Ne 1-2

[IK1.2,14

no ¢opmynam Kpamepa, meromom
I'aycca

[IpakTrueckue 3ansTus Neb-

8
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- IIOCTPOCHHE TOYEK M HaXOXKICHHE
WX KOOpAMHAT B IPSAMOYIOJbHOU
JIEKapTOBOM M TMOJISIPHOM CHUCTEMax
KOOp/JMHAT;

- COCTaBJICHHE YPABHEHHUU INPSAMBIX U
KpUBBIX BTOpPOTO MOpsijiKa, HUX IIO-
CTPOCHHE

- MOCTPOEHHE TOYEK U HaXOXKJECHUE
UX KOOpAMHAT B IPSAMOYIOJbHOU
JIEKapTOBOM M IOJISIPHOM CHUCTEMax
KOOpJUHAT;

- COCTaBJICHHE YPAaBHEHMU IPSIMBIX U
KpUBBIX BTOPOTO MOpsiiKa, HUX IO-
CTPOEHHE;

CamocTosiTenbHast
Ne3, 4

Tect Ne 3, 4
VYeTHbII onpoc
TectupoBanue
HakonuTensHOE OlIEHUBA-
HUE (PEUTHHT

paborta

- TPUMEHATH  METOJBI
i depeHaIbHOr0 U
UHTErPAJIbHOTO  MCYHCIIe-
HUSI

OK6, OK 7,IIK 1.2

- BbIUMCJIEHHE Tpefena (QyHKIUU B
TOYKE n B 0ECKOHEUYHOCTH,
WCCIIeIOBaHKE byHKIIUN Ha
HETMPEPBHIBHOCTH B TOUKE;

- HaXO0XJICHUE MIPOU3BOTHON
byHKIUY,

- HCCIeloBaHue
MoCTpocHHE Tpaduka;
- BBIUMCIICHHE  HEONPEEICHHBIX,
OTpeIeICHHBIX " JTBOMHBIX
WHTETPaJIOB

- HaXO0XJICHUE
MIPOU3BOIHBIX;

- ICCIIEJIOBAaHUE CXOJIMMOCTH PsIIOB

byHKIIUN u

HJaCTHBIX

[IpakTrueckue 3ansaTus Ne9-
25
CaMocrosTenbHas
Ne 5-11

Tect Ne5-11

pabora

VYerHbll onpoc
TectupoBanue
Haxonurensnoe
HuUe (peUTHHT)

OLICHHNBA-

- pewmenust nudepeHu-
AJbHBIX YPaBHEHUIN

OKS, OK 6, OK7,

K 1.2,14,2.2

mddepeHInaIbHbIX
MEepBOTO ¥ BTOPOTO

- pelIeHHue
YpaBHEHUI
opsAIKa

- BBIIOJHATH  JCHCTBUS  HaX
KOMIUIEKCHBIMA 4YMCIIaMU B Pa3HBIX
dbopmax;

- TMepexoIuTb W3 OAHOH (opMbI
MIPE/ICTAaBICHHUS] KOMIUIEKCHBIX YHCEel
K JIpyrou

[IpakTrueckue 3aHITUS
No26-27
CaMocTrosTenbHas
Nel2

Tect Nel2
YceTHBII onpoc
TectupoBanue
HakormrensHoE

HUe (pEeUTHHT)

pabora

OlLIEHHBA-

IIpakmuueckuii onvim:

- BBINOJIHEHUS ONepaIuii
Ha/l MaTpHUIIaMU W pelle-
HUE CHUCTEMbI JIMHEWHBIX
YpaBHEHU;

- TNpPUMEHEHHs METOJIOB
nuddepeHmaAIBHOTO |
UHTETPAIbHOTO HUCUHUCIIe-
HUS,

- pemenust nudepeHu-
aJIbHBIX YPABHEHUI

- JIEMOHCTPUPOBATb  BBIIIOJIHEHHE
onepanun Hajg MaTpHUIIAMH;
IIPUMEHATh YMEHUS IIpU PELICHUU
CUCTEM JIMHENHBIX YPAaBHEHU;

- JIEMOHCTPUPOBATb  HAXO0XICHHE
MPOU3BOIHON (DYHKIMHU; TPUMEHSATH
MIPU UCCIIEOBAHUH (DYHKIIUH;

BBIYHCIICHHUEC HCOMMPCACIICHHBIX,
OIMPCACIICHHBIX n JBOMHBIX
HUHTETrpajioB, HaXO0XACHHUEC YaCTHBIX
IIPOU3BOJHBIX

- TectupoBanue MHo BCEM Te-
MaM;

- OKchepTHasi OIIEHKa caMo-
CTOSITENILHOM palboThI;

- OKcmepTHast OIEHKa IMPaKTH-
4eCcKoH paldoThI;

- IloaroroBka M BBICTYIUIEHHE
C cOOOLIECHUEM, [IPE3EHTaLuUeH;
Pemenue cutyaiimoHHoil 3aaa-
Yl TpHU U3JI0KEHUH TEOPETH-
YECKOT0 MaTepHaa.
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JIEMOHCTPHPOBATH pelieHne

mudQepeHInanbHbIX ypaBHEHUH
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